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Abstract
Objectives: Work-related stress, a significant problem
among medical residents, has an unknown effect on non-
clinical healthcare workers. This study aimed to compare
work-related stress, potential risk factors, and stress-
coping strategies at a tertiary care hospital in the KSA.
Methods: This case-control study measured work-related
stress using a 14-question perceived stress scale (PSS-14),
and stress-coping strategies were probed using a 28-item
brief coping scale (BCS-28).
Results: One hundred and forty-seven participants (49
residents and 98 administrative employees), aged
27.9  4.0 years, completed the questionnaire. After
adjusting the results for socio-demographic and clinical
characteristics, the average PSS-14 was found to be
significantly higher among residents than among admin-
istrative employees (27.65  9.39 vs. 25.09  10.06,
p ¼ 0.026). The PSS-14 was significantly associated with
the female sex, major medical illnesses, psychiatric dis-
orders, facing stressors and maladaptive stress-coping
strategies. The serum cortisol and lipids levels of bothy. This is an open access article under the CC BY-NC-ND license
.1016/j.jtumed.2015.08.009
F.D. Alosaimi et al. 33groups were similar and were not associated with stress.
Overall, the residents had lower adaptive stress-coping
strategies. Similar maladaptive stress-coping strategies
were recorded in residents and administrative employees.
Conclusion: Residents perceived higher work-related
stress than administrative employees, which is unex-
plained by differences in socio-demographic and clinical
characteristics. Focused stress-management training
programs are needed for all healthcare workers, espe-
cially residents.
Keywords: Administrative; Coping; Cortisol; KSA; Resi-
dents; Stress
 2015 The Authors.
Production and hosting by Elsevier Ltd on behalf of Taibah
University. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).Introduction
Work-related stress has been defined by the National
Institute for Occupational Safety and Health (NIOSH) as
harmful physical and emotional responses that occur when
the requirements of the job do not match the capabilities,
resources, or needs of the worker.1 Residents and other
healthcare workers with clinical duties frequently work
under stressful working conditions due to prolonged
working hours and the discrepancy between high job
demands and time limitations.2,3 Residents typically face
multiple institutional and professional stressors, in addition
to personal stressors.4 Several studies have examined stress
and burnout among healthcare workers, especially
residents and nurses.5e7 However, individuals with hospital
administrative duties, who are considered non-clinical
healthcare workers, are rarely the focus of work-related
stress studies.8,9 Moreover, previous results of stress studies
on administrative employees were mixed, with both high9
and low8 stress levels reported.
The negative impact of stress is mediated by personal
reactions. For example, exposure to healthcare-related stress
without protective, conflict-resolving, stress-coping strate-
gies may lead to psychological morbidity and poor quality of
life.10e12 On the other hand, certain personality traits could
have a buffering effect on healthcare-related stress.13
Additionally, cortisol may be involved in the
pathophysiology of stress vulnerability in psychiatric
patients,14 although the results in residents were
conflicting.15,16 Unfortunately, local data examining work-
related stress, pathophysiologic changes, and stress-coping
strategies among residents are absolutely lacking. More-
over, international data examining work-related stress in a
controlled design are very limited. The objective of the cur-
rent study was to compare the level of work-related stress,
potential risk factors, and stress-coping strategies among
residents and administrative employees working in a tertiary
care hospital in KSA.Materials and Methods
Population
This study was conducted among medical residents and
administrative employees working in King Khalid University
Hospital (KKUH) located in Riyadh, KSA, an 800-bed,
University-affiliated government hospital that provides free
primary, secondary, and tertiary care services to residents of
Northern Riyadh. Approximately 10,000 healthcare
workers, including 300 residents and 3000 administrative
employees, provide the hospital’s services. Residency in KSA
is a postgraduate medical specialty training program that
begins after the completion of a medical bachelor’s degree
and medical internship training. Usually, the residency pro-
grams for different medical specialties last for 4 years and
take place at recognized major health institutions. The
Commission for Health Specialties (SCHS) is the Saudi
official body responsible for registering, professionally
certifying, and evaluating and recognizing health institutions
for the purposes of medical training and specializing. The
SCHS currently recognizes 37 residency and fellowship
training programs in multiple health specialties. The services
are provided by thousands of healthcare workers, including
residents and administrative employees. Residents from
various specialties who enrolled in single-hospital or joint
multiple-hospital residency training programs were included
in the study, while interns and fellows were excluded.
Administrative employees with no clinical responsibilities or
direct patient contact, such as accountants and receptionists,
were included in the study.
Study design
A comparative cross-sectional study was conducted be-
tween December 2013 and June 2014. We obtained all
required ethical approvals from the institutional review
board for the Faculty of Medicine at King Saud University,
Riyadh, KSA.
Sample size and recruitment
Previous studies that applied the 14-question perceived
stress scale (PSS-14) found that average scores were 25  8
points.17 Because our study includes two administrative
employees for each resident, an estimated 48 residents and
96 administrative employees were required to detect a 4-
point (23e27) difference between groups with 80% power
and 95% level of significance. The study group was a con-
venience sample of Saudi healthcare workers invited, either
personally or using emails, to join the study. Groups, not
individuals, were matched by age and sex.
Data collection tool
A self-administered questionnaire was developed to
include items concerning socio-demographic characteristics,
clinical history, occupational characteristics, and recently
faced stressors. The perception of stress over the past month
was assessed using the PSS-14.18,19 Each question was
answered against a 5-point Likert-type scale (never, almost
Table 1: Demographic and clinical characteristics by study group.
Residents Administrative employees Total p-Value
Age (years)
Mean  SD 27.5  2.4 28.1  4.6 27.9  4.0 0.390
<27 23 (47.9%) 37 (39.8%) 60 (42.6%) 0.453
27e29 16 (33.3%) 30 (32.3%) 46 (32.6%)
>29 9 (18.8%) 26 (28.0%) 35 (24.8%)
Gender
Male 30 (61.2%) 52 (53.1%) 82 (55.8%) 0.348
Female 19 (38.8%) 46 (46.9%) 65 (44.2%)
BMI
Mean  SD 27.6  8.4 26.6  5.2 27.0  6.4 0.415
Normal 22 (44.9%) 41 (41.8%) 63 (42.9%) 0.822
Overweight 14 (28.6%) 33 (33.7%) 47 (32.0%)
Obese 13 (26.5%) 24 (24.5%) 37 (25.2%)
Waist circumference (cm) 78.1  9.8 79.6  13.5 79.1  12.4 0.511
Marital Status
Married 27 (55.1%) 48 (49.0%) 75 (51.0%) 0.505
Single 22 (44.9%) 47 (48.0%) 69 (46.9%)
Divorced 0 (0.0%) 3 (3.1%) 3 (2.0%)
Nationality
Saudi 43 (87.8%) 97 (99.0%) 140 (95.2%) 0.006
Non-Saudi 6 (12.2%) 1 (1.0%) 7 (4.8%)
History
Current smoking 6 (12.2%) 25 (26.0%) 31 (21.4%) 0.055
Major medical illnesses 6 (12.5%) 31 (31.6%) 37 (25.3%) 0.013
Personal history of psychiatric illness 4 (8.3%) 22 (22.7%) 26 (17.9%) 0.034
Received psychiatric help 5 (10.2%) 19 (19.6%) 24 (16.4%) 0.149
Family history of psychiatric illness 6 (12.8%) 10 (10.5%) 16 (11.3%) 0.691
Blood pressure measurement
Average SBP (mmHg) 118.2  14.4 117.3  13.4 117.6  13.7 0.712
Average DBP (mmHg) 74.0  8.1 75.7  9.2 75.1  8.8 0.290
Blood examination
LDL cholesterol (nmol/L) 2.39  0.57 2.49  0.82 2.45  0.74 0.436
HDL cholesterol (nmol/L) 1.31  0.35 1.25  0.36 1.27  0.35 0.291
Triglycerides (nmol/L) 0.95  0.59 1.06  0.79 1.02  0.73 0.393
Total cholesterol (nmol/L) 4.65  0.68 4.79  0.86 4.74  0.80 0.302
Fasting blood glucose (nmol/L) 4.41  0.54 4.80  2.96 4.67  2.43 0.365
Cortisol (nmol/L) 402.0  168.2 392.7  151.7 395.8  156.9 0.736
Resident stress in KSA34never, sometimes, fairly often, or very often) and was given a
score from 0 to 4. The PSS-14 score was calculated by
summing the scores per individual, yielding a variable that
rises as perceived stress rises, ranging between 0 and 56
points. The scores on seven questions (4, 5, 6, 7, 9, 10, and 13)
were reversed because they were positively stated. Stress-
coping strategies employed in the past month were assessed
using the BCS-28, a 28-item brief coping scale.20 The scale
assesses 14 stress-coping strategies using 28 questions (2
questions per strategy). Each question was answered against
a 4-point Likert-type scale (not at all, little bit, medium
amount, a lot) and was given a score from 1 to 4; each
strategy was given a score from 2 to 8. Stress-coping strate-
gies were grouped into adaptive (positive stress coping that
may improve health) or maladaptive (negative stress coping
that may worsen health) strategies, as described previously.21
Standing height (in cm) and weight (in kg) while the
participant was wearing light clothes with bare feet were
measured and used in calculating BMI (height/weight2).
Waist circumference (in cm) at the level of the umbilicus
was measured while the participant was standing and
comfortably breathing. Blood pressure was recorded using
a standard mercury sphygmomanometer after the subjectsat for at least 5 min. Two readings were taken with a 5-
min interval, and their mean was recorded. For biochem-
ical investigations, a venous blood sample was taken in the
morning after an 8-h fast for the determination of blood
lipids (low density lipoprotein (LDL) cholesterol, high den-
sity lipoprotein (HDL) cholesterol, total cholesterol, and
triglycerides), fasting blood glucose, and cortisol.Validation of data collection tool
Because the majority of the administrative employees did
not speak English, the study questionnaire and both the PSS-
14 and the BCS-28 scales were translated into Arabic. The
Arabic versions were back-translated, and discrepancies were
corrected. Both the PSS-1422,23 and BCS-2824 have been
shown to be valid tools for perceived stress and stress-
coping strategies, respectively. We found that the overall
PSS-14, the adaptive BCS-28, and the non-adaptive BCS-28
had acceptable internal consistency among items, indicated
by overall Cronbach’s alphas equal to 0.85, 0.78, and 0.63,
respectively. Furthermore, the study questionnaire and both
scales were piloted on 15 individuals before the study. The
F.D. Alosaimi et al. 35wording and suggested answers were modified for some
questions based on the feedback from the pilot sample and
expert opinions.
Statistical analysis
The data are presented as frequencies and percentages for
categorical data and mean and standard deviation (SD) for
continuous data. Significant differences between residents
and administrative employees in the PSS-14 and BCS-28, as
well as in sociodemographic, clinical, and occupational
characteristics, were tested using Student’s t-test for contin-
uous data and a chi-square test or Fisher’s exact test (as
appropriate) for categorical data. The correlations between
the PSS-14 and continuous variables (such as the BCS-28
and blood lipids) were examined using Spearman’s correla-
tion. Significant differences between residents and adminis-
trative employees in the PSS-14, after adjusting for potential
confounders, were examined using general linear models.
Confounders included sociodemographic characteristics
(model-1) and additional occupational characteristics
(model-2). All P-values were two-tailed. P-values <0.05 were
considered significant. OpenEpi (version 2.21, Atlanta,
USA) was used to calculate the sample size, while SPSS
software (Version 22.0. Armonk, NY: IBM Corp) was used
for the other statistical analyses.
Results
A total of 147 participants (49 residents and 98 adminis-
trative employees) completed the questionnaire and both
scales. As shown in Table 1, the average age was 27.9  4.0
years, and almost three-quarters (75%) of the participants
were younger than 30 years of age. The study group was
approximately 56% male, 100% Saudi, and 51% currently
married. The average waist circumference was
79.1  12.4 cm, and the average BMI was 27.0  6.4;
approximately one-quarter (25%) were obese. Approxi-
mately 21% were current smokers, and 25% had major
medical illnesses, primarily obesity, hyperlipidaemia, dia-
betes, or hypertension. Approximately 18% had past his-
tories of psychiatric illness (primarily anxiety, depression,
bipolar diseases, and psychosis), 16% received psychiatric
help, and 11% had family histories of psychiatric illness. The
average SBP was 117.6  13.7 mmHg, and the average DBP
was 75.1  8.8 mmHg; 14% of the participants met the
definition of hypertensive. The average blood lipids (nmol/L)
were 2.45  0.74 LDL cholesterol, 1.27  0.35 HDL
cholesterol, 1.02  0.73 triglycerides, and 4.74  0.80 total
cholesterol. The average fasting blood glucose was
4.67  2.43 nmol/L, and the average cortisol was
395.8  156.9 nmol/L. Compared to the administrative em-
ployees, the residents were less likely to have major medical
illnesses (p ¼ .013) or psychiatric disorders (p ¼ .034) but
were otherwise comparable in terms of demographic and
clinical characteristics.
As shown in Table 2, more than 40% of the participants
had an income of SR 5000e9999, and close to 35% had an
income of SR 15,000 or more. Almost two-thirds (65%)
considered their jobs to be stressful, and the majority (62%)
had thoughts of changing their job or specialty. Almost half(48%) worked weekends, and the majority (68%) slept less
than 7 h daily. Approximately 4% of the participants had
self-harming thoughts, either nearly every day (2%) or
several times in the last month (2%). The majority (86%)
reported facing stressors during the previous month,
including work (48%), family (32%), financial (27%), aca-
demic (23%), marital (16%), and other stressors. Only 27%
had training in stress management. The most common
preferred training types were courses (48%), workshops
(35%), wellness centres (27%), and lectures (25%).
Compared to the administrative employees, the residents
were more likely to have higher incomes (p < .001), higher
perceived stressful jobs (p ¼ .008), weekend work (p < .001),
thoughts of changing jobs or specialties (p ¼ .050), and ac-
ademic but not financial stressors (p < .001 and p ¼ .013,
respectively) but were less likely to have training in stress
management (p ¼ .003). The residents preferred wellness
centres (p ¼ .003) for stress management training, while the
administrative employees preferred courses (p ¼ .002).
Table 3 shows the frequency of each answer to the PSS-14
questions from both residents and administrative employees.
Some questions were answered in the same direction in both
groups. For example, both groups were fairly/very often
confident about their ability to handle their personal prob-
lems. On the other hand, a number of questions were
answered in opposite directions. For example, compared to
administrative employees, residents more often thought
about things that they had to accomplish but less often
effectively coped with important changes in their lives. As
shown in Figure 1, the average PSS-14 score was slightly
higher in residents than administrative employees
(27.65  9.39 vs. 25.09  10.06); however, the difference did
not reach statistical significance (p ¼ .139). When the par-
ticipants were stratified by sex, the differences in PSS-14
scores between residents and administrative employees
widened in males and became marginally significant
(p ¼ .053).
The PSS-14 across all study participants was significantly
associated with the female sex (p ¼ .004), major medical ill-
nesses (p ¼ .021), psychiatric disorders (p < .001), and facing
stressors during the previous month (p < .001, data not
shown). As shown in Figure 2, after adjusting for differences
in socio-demographic and clinical characteristics, including
age, gender, major medical illnesses, psychiatric diseases, and
smoking, the PSS-14 became significantly higher in residents
than administrative employees across both sexes (p ¼ .026)
and in males (p ¼ .029) but not in females (p ¼ .566). After
further adjusting for differences in occupational character-
istics, including income, perceived stressful job, and weekend
work, the significant difference in the PSS-14 was lost across
both sexes (p ¼ .231) and became attenuated in males
(p ¼ .061).
As shown in Table 4, residents had lower scores in
adaptive stress-coping strategies than administrative em-
ployees. This was typically seen with individual (acceptance
and positive reframing) and overall adaptive stress-coping
strategies (p ¼ .042, p ¼ 0.001, and p ¼ .041, respectively).
Additionally, residents had lower scores for venting, one of
the maladaptive stress-coping strategies (p ¼ 0.005). The
PSS-14 was significantly positively correlated with mal-
adaptive stress-coping strategies (rho ¼ .535, p < .001) but
not adaptive stress-coping strategies (rho ¼ .183, p ¼ .209).
Table 2: Work-related characteristics, stressors, and stress management by study group.
Residents Administrative employees Total p-Value
Monthly income (SR)
<5000 3 (6.1%) 10 (10.2%) 13 (8.8%) <0.001
5000e9999 2 (4.1%) 59 (60.2%) 61 (41.5%)
10,000e14,999 2 (4.1%) 21 (21.4%) 23 (15.6%)
15,000 42 (85.7%) 8 (8.2%) 50 (34.0%)
Consider job stressful
Agree/strongly agree 39 (79.6%) 56 (57.1%) 95 (64.6%) 0.008
Not sure 6 (12.2%) 12 (12.2%) 18 (12.2%)
Disagree/strongly disagree 4 (8.2%) 30 (30.6%) 34 (23.1%)
Working weekends
No 8 (16.3%) 69 (70.4%) 77 (52.4%) <0.001
Yes 41 (83.7%) 29 (29.6%) 70 (47.6%)
Average sleeping per day (hours)
<7 36 (75.0%) 63 (64.3%) 99 (67.8%) 0.122
7e8 10 (20.8%) 34 (34.7%) 44 (30.1%)
>8 2 (4.2%) 1 (1.0%) 3 (2.1%)
Thoughts
Change job/specialty 35 (72.9%) 55 (56.1%) 90 (61.6%) 0.050
Self-harm 0 (0.0%) 6 (6.2%) 6 (4.2%) 0.177
Facing stressors during last month
No 8 (16.3%) 13 (13.3%) 21 (14.3%) 0.617
Yes 41 (83.7%) 85 (86.7%) 126 (85.7%)
Work 28 (57.1%) 43 (43.9%) 71 (48.3%) 0.129
Family 20 (40.8%) 27 (27.6%) 47 (32.0%) 0.104
Financial 7 (14.3%) 33 (33.7%) 40 (27.2%) 0.013
Academic 21 (42.9%) 13 (13.3%) 34 (23.1%) <0.001
Marital 11 (22.4%) 13 (13.3%) 24 (16.3%) 0.156
Death of loved person 0 (0.0%) 11 (11.2%) 11 (7.5%) 0.016
Household sick person 2 (4.1%) 5 (5.1%) 7 (4.8%) 1.000
Trained in stress management
No 41 (89.1%) 63 (65.6%) 104 (73.2%) 0.003
Yes 5 (10.9%) 33 (34.4%) 38 (26.8%)
Preferred training in stress management
Wellness centres 21 (42.9%) 19 (19.4%) 40 (27.2%) 0.003
Courses 15 (30.6%) 56 (57.1%) 71 (48.3%) 0.002
Workshops 18 (36.7%) 33 (33.7%) 51 (34.7%) 0.713
Lectures 12 (24.5%) 25 (25.5%) 37 (25.2%) 0.893
Resident stress in KSA36Discussion
We detected differences in the level of healthcare-related
perceived stress and associated personal and occupational
risks between residents and administrative employees in
KSA. Comparing the PSS-14 levels to previous studies in
residents is difficult because most previous studies used the
10-question version of the PSS. However, after adjusting for
the difference in maximum scores, our results were either
similar5,25 or somewhat higher26 than those observed in other
countries. We could not compare the observed comparative
stress levels between residents and administrative employees
after adjusting for socio-demographic and clinical charac-
teristic differences because of a lack of similar data, either in
KSA or outside of it. The observed higher stress in residents
may reflect the fact that the residents in our study reported
more stressful working conditions (a predictor of stress) than
the administrative employees. Additionally, the residents
faced more academic stressors and worked more weekends.
Similarly, stress in residents was shown to be linked
to institutional stressors such as heavy workloads and sleep
deprivation and professional stressors such as careerplanning and information overload.2,4 However, in a study
that compared job-related stress in nurses with that in
clerks, both had similar job-related stress indicators for per-
sonal and organizational relationships as well as duality of
roles.8 Additionally, administrative work in hospitals is not
without stress, especially during hospital events that cause
increased levels of job stress.9
The lack of significant difference in perceived stress be-
tween residents and administrative employees in our crude
analysis may be related to the more frequent major medical
illnesses and histories of psychiatric diseases (predictors of
stress) among the administrative employees. Moreover, the
disappearance of between-group differences in stress in the
fully adjusted model may indicate that the perceived stress
is work-related. Interestingly, unlike the males and the
overall sample, there were no differences in perceived stress
between residents and administrative employees among
females, irrespective of adjustment. This may be explained
by differences between the sexes in recently faced stressors.
For example, while male residents reported more academic,
family, and marital stressors but fewer financial stressors
compared to administrative employees, females did not
Table 3: Responses of residents and administrative employees to the items of the perceived stress scale (PSS-14).
In the last month, how often have you
been
Residents (N ¼ 49) Administrative employees (N ¼ 98)
Never Almost never Sometimes Fairly often Very often Never Almost never Sometimes Fairly often Very often
1. Upset because of something that
happened unexpectedly
4 (8.2%) 10 (20.4%) 13 (26.5%) 14 (28.6%) 8 (16.3%) 12 (12.2%) 18 (18.4%) 35 (35.7%) 18 (18.4%) 15 (15.3%)
2. Feeling that you were unable to
control the important things in your
life
4 (8.2%) 14 (28.6%) 15 (30.6%) 8 (16.3%) 8 (16.3%) 27 (27.6%) 25 (25.5%) 22 (22.4%) 15 (15.3%) 9 (9.2%)
3. Feeling nervous and “stressed” 3 (6.1%) 7 (14.3%) 16 (32.7%) 8 (16.3%) 15 (30.6%) 10 (10.2%) 9 (9.2%) 34 (34.7%) 17 (17.3%) 28 (28.6%)
4. Dealing successfully with day to day
problems and annoyances
2 (4.2%) 6 (12.5%) 19 (39.6%) 14 (29.2%) 7 (14.6%) 10 (10.3%) 13 (13.4%) 35 (36.1%) 22 (22.7%) 17 (17.5%)
5. Feeling that you were effectively
coping with important changes that
were occurring in your life
5 (10.2%) 7 (14.3%) 14 (28.6%) 13 (26.5%) 10 (20.4%) 9 (9.2%) 11 (11.2%) 14 (14.3%) 29 (29.6%) 35 (35.7%)
6. Feeling confident about your ability
to handle your personal problems
2 (4.1%) 7 (14.3%) 11 (22.4%) 21 (42.9%) 8 (16.3%) 5 (5.1%) 17 (17.3%) 23 (23.5%) 25 (25.5%) 28 (28.6%)
7. Feeling that things were going your
way
3 (6.1%) 5 (10.2%) 23 (46.9%) 15 (30.6%) 3 (6.1%) 8 (8.2%) 20 (20.6%) 30 (30.9%) 25 (25.8%) 14 (14.4%)
8. Finding that you could not cope
with all the things that you had to do
5 (10.2%) 19 (38.8%) 14 (28.6%) 8 (16.3%) 3 (6.1%) 30 (30.9%) 20 (20.6%) 28 (28.9%) 15 (15.5%) 4 (4.1%)
9. Able to control irritations in your
life
5 (10.6%) 6 (12.8%) 15 (31.9%) 14 (29.8%) 7 (14.9%) 7 (7.2%) 15 (15.5%) 23 (23.7%) 27 (27.8%) 25 (25.8%)
10. Feeling that you were on top of
things
5 (10.2%) 9 (18.4%) 14 (28.6%) 16 (32.7%) 5 (10.2%) 8 (8.3%) 15 (15.6%) 40 (41.7%) 20 (20.8%) 13 (13.5%)
11. Angered because of things that
happened that were outside of your
control
3 (6.2%) 9 (18.8%) 16 (33.3%) 11 (22.9%) 9 (18.8%) 13 (13.5%) 19 (19.8%) 19 (19.8%) 28 (29.2%) 17 (17.7%)
12. Finding yourself thinking about
things that you have to accomplish
0 (0.0%) 3 (6.1%) 10 (20.4%) 20 (40.8%) 16 (32.7%) 5 (5.2%) 12 (12.5%) 20 (20.8%) 26 (27.1%) 33 (34.4%)
13. Able to control the way you spend
your time
6 (12.2%) 6 (12.2%) 18 (36.7%) 13 (26.5%) 6 (12.2%) 7 (7.2%) 19 (19.6%) 29 (29.9%) 26 (26.8%) 16 (16.5%)
14. Feeling difficulties were piling up so
high that you could not overcome
them
10 (20.4%) 6 (12.2%) 14 (28.6%) 12 (24.5%) 7 (14.3%) 30 (30.9%) 22 (22.7%) 18 (18.6%) 15 (15.5%) 12 (12.4%)
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Figure 1: Unadjusted perceived stress scale (PSS-14) score among
residents and administrative employees.
Figure 2: Perceived stress scale (PSS-14) score, adjusted for socio-
demographic and clinical characteristics (above) and additionally
work-related characteristics (below), among residents and
administrative employees. The adjustment was accomplished using
linear regression models, which were adjusted for socio-
demographic and clinical characteristics, including age, gender,
nationality, history of major medical or psychiatric illness, and
smoking (above), and further adjusting for work-related charac-
teristics including income, perceived stressful job, and weekend
work (below).
Resident stress in KSA38show similar differences between the groups (data not
shown).
We did not observe differences between the groups in
cortisol and lipid profiles. Moreover, neither was a predictor
of perceived stress. The association between cortisol and
work-related stress among residents remains unclear and
contradictory.15,16 For example, cortisol was associated with
short-term, high-stress simulated trauma scenarios in emer-
gency and surgery residents. On the other hand, mental stress
that was associated with higher cortisol levels during baseline
visits was associated with lower cortisol levels at a two-
month follow-up among anaesthesiology residents.15
Because cortisol is a reactive product of sympathoadrenal
stimulation during acute stress,27 it is likely that we did not
find an association between perceived stress and cortisol
because the participants were in a resting, non-stressful
state during the blood draw, and we did not control for the
multiple physiologic and pathologic factors that can alter
cortisol levels.15 Changes in blood lipids could be a
manifestation of stress as well as multiple behavioural and
pathologic causes. Dyslipidaemia was associated with
work-related stress in white- and blue-collar workers.28,29
However, a lack of similar data in residents made it
impossible to compare those results to ours.
Despite being important influences on stress and its out-
comes,10 we found that stress-coping strategies probably had
minor roles in explaining differences in perceived stress be-
tween residents and administrative employees. For example,
the overall maladaptive stress-coping strategies that were
positively correlated with perceived stress were similar in
both groups. Additionally, similar to what has been re-
ported, maladaptive stress-coping strategies were infre-
quently used when compared to adaptive stress-coping
strategies.11,30 The higher adaptive stress-coping strategies
among administrative employees may reflect their more
frequent stress-management training compared to residents.
However, the association of this finding with their lower
stress levels is not clear, given the weak and insignificant
negative correlation between adaptive stress-coping strate-
gies and stress. Again, comparing such findings to those of
others is limited by the fact that very few studies used the
same coping tool that we used31 and that data examining
stress-coping strategies in a controlled study are lacking.This study has many advantages: controlled design, using
well-validated tools for perceived stress and stress-coping,
and examination of pathophysiologic changes. Neverthe-
less, we are aware of a number of limitations: because of the
self-reporting nature of the tools, the possibility of reporting
bias cannot be excluded; the case-control design precluded
the detection of any causal association between potential
risks and perceived high stress levels; and because it is a
single-centre study using a convenience sample, the findings
may not be generalizable to all Saudi healthcare workers.
In conclusion, residents had higher levels of perceived
stress compared to administrative employees after adjusting
for socio-demographic and clinical characteristics. Cortisol
and blood lipids were similar in both groups and were not
associated with stress. Maladaptive stress-coping strategies
that were positively correlated with perceived stress were
infrequently used and were similar in both groups. Because
stress management training was scarce, especially among
Table 4: Differences in stress-coping strategies between residents and administrative employees.
Residents
(N ¼ 49)
Administrative employees (N ¼ 98) Total
(N ¼ 147)
p-Value
Adaptive stress-coping 43.49  6.83 45.98  7.10 45.15  7.09 0.044
Active coping (2 and 7) 6.06  1.46 6.07  1.58 6.07  1.54 0.970
Instrumental support (10 and 23) 5.39  1.69 5.60  1.62 5.53  1.64 0.457
Planning (14 and 25) 5.88  1.56 6.06  1.50 6.00  1.52 0.491
Acceptance (20 and 24) 5.67  1.34 6.17  1.41 6.01  1.41 0.042
Emotional support (5 and 15) 5.16  1.64 5.22  1.71 5.20  1.68 0.836
Humour (18 and 28) 4.43  1.59 4.79  1.93 4.67  1.83 0.266
Positive reframing (12 and 17) 5.02  1.52 5.93  1.52 5.63  1.58 0.001
Religion (22 and 27) 5.88  1.54 6.13  1.77 6.05  1.69 0.391
Maladaptive stress-coping 24.53  4.07 25.87  5.03 25.42  4.76 0.108
Behavioural disengagement (6 and 16) 3.57  1.44 3.66  1.51 3.63  1.49 0.725
Denial (3 and 8) 2.98  1.11 3.37  1.39 3.24  1.31 0.091
Self-distraction (1 and 19) 5.18  1.64 5.43  1.67 5.35  1.66 0.395
Self-blame (13 and 26) 5.67  1.82 5.63  1.85 5.65  1.83 0.899
Substance use (4 and 11) 2.22  0.65 2.12  0.71 2.16  0.69 0.399
Venting (9 and 21) 4.90  1.52 5.65  1.51 5.40  1.55 0.005
F.D. Alosaimi et al. 39residents, there may be a need for more focused training
programs for all healthcare workers.
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